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and in larger volumes; the basalt may never appear at the
surface or may appear only in minor quantities (e.g., western
United States in Oligocene-Miocene time).

Crustal thickness may help determine storage time and may
influence ratios and volumes of mantle-derived/crustal-derived
magmas. Evidence presented (see Chapter 2) for notable crus-
tal contamination of the Columbia River lavas suggests to us
that in thicker crust, such as that found in the Rocky Mountain
provinces, the Columbia River magmatism might have been
silicic rather than mafic. The implication here may be that in
the incipient stages of crustal extension ponding of mantle-
derived magma at the crust-mantle interface may be the dom-
inant mode of thermal storage. In later stages of crustal exten-
sion the rise of mantle-derived melts is facilitated perhaps in
part by earlier lower-crustal melting and thinning, and magma
storage in higher-level fractures becomes the dominant mode
of thermal storage and local melting.

In any case, volcanic systems related to arcs and margins
erupt at higher frequencies and have shorter life spans than
do intraplate volcanic systems. They also tend to be more fo-
cused, thereby giving rise to longer-lived "central vent" vol-
canoes. It seems probable that the phenomenon of focused
thermal energy in these arc and margin systems leads to an
earlier thermal storage and differentiation in the upper crust
and hence to an earlier, albeit smaller-volume, central vent
complex than is usually seen in intraplate loci. The intraplate
loci (e.g., the Jemez Mountains locus), although longer lived,
may require a special tectonic situation to focus thermal stor-
age, even after several million years of crustal preheating in
the locus. In the absence of focused thermal storage the intra-
plate volcanic system may never evolve beyond a field of ba-
saltic cinder cones, including perhaps a rare, short-lived silicic
nucleus. Depending on local crustal tectonics, all transitions
between fields of mafic cinder cones and complex silicic vol-
canic systems can and do occur. Compare the 0- to 5-m.y.-old
products of the Springerville, San Francisco Mountains, and
the Jemez Mountains loci (see Figure 4.2 and Table 4.1).

Figure 4.1 shows in a general way the relative periodicities
and episodicities of the more common kinds of volcanoes and
volcanic systems in the United States. However, Figure 4.1 is
a simplistic portrayal of extremely complex phenomena, and
its usefulness for providing insight into any specific volcanic
system should not be overinterpreted. The highest eruption
frequencies are found in basaltic volcanoes, and it seems prob-
able that large basaltic shields, such as the Hawaiian type, are
built largely by eruption frequencies in the 1- to 10-yr range.
As these shields grow larger and older, they either die because
theii heat supply has migrated to a new location or they change
composition with longer repose periods between eruptions,
until at some advanced state of differentiation their thermal
supply finally shuts off. Little is known about this end-stage
periodicity, but by the time trachytic composition is reached
(rare in Hawaiian volcanoes), repose times may be in the 1000-
yr range.

During their cone-building stages, andesitic stratovolcanoes
provide the best base for the study of periodicity because they
are numerous, erupt with frequencies that are a part of the
historic record, and commonly evolve to dome and caldera

TABLE 4.1    Numbered Loci Figure 4.2
	in Each State, as Shown in

Arizona
	Montana

1. Western Grand Canyon
	1. Sweetwater Basin

2.  San Francisco Mountains
	2. Soap Creek

3. Mormon Mountain
	

4.  Hackberry Mountain
	Nevada

5. Spotted Mountain
	1. Sheldon-Antelope

6.  Springerville
	2. Seven Troughs

7.  Sentinel
	3. West Humboldt

8.  Florence
	4. Winnemucca

9. San Carlos
	5. Battle Mountain

10.  Raven Butte
	6. Tahoe

11.  Pinacate
	7. Fallon

12.  Rucker School
	8. Schurz

13.  Bernardino
	9. Table Mountain

14. Yurna Wash
	10. Candellaria


	11. Silver Peak

California
	12. North Pancake

1. Medicine Lake
	13. South Pancake

2. Tuledad Canyon
	14. Peak 5476

3. Eagle Lake
	15. Timber Mountain

4. Black Butte Lake
	16. Halfpint

5. Chilcoot
	17. Gold Butte

6.  Sutter Buttes
	

7. Clear Lake-Sonoma
	New Mexico

8. Jackson Buttes
	1. Brazos

9. Ebbetts
	2. Taos Plateau

10. Mono-Long Valley
	3. Raton

11.  Santa Clara (No. & So.)
	4. Mora

12. Monarch Divide
	5. Jemez Mountains

13.  Big Pine
	6. Mount Taylor

14.  Saline Range
	7. Zuni-Bandera

15. Kern
	8.  Puertocito

16. Coso
	9. Albuquerque

17.  Greenwater Range
	10. Quemado

18. Death Valley
	11. Socorro

19.  Lava Mountains
	12. Mesa Redonda

20. Cima
	13. Carrizozo

21. Amboy-Pisgah
	14. Jornada

22. Goffs
	15. Paxton Siding

23. Stepladder
	16. Hermanas

24.  Eagle Mountains
	17. Potrillo

25. Salton Sea
	18. Scott Peak

26.  Black Mountain
	


	Oregon

Colorado
	1. Beech Creek

1. Eagle
	2. Crooked River

2. Woody Creek
	3. South John Day

3. Specie Mesa
	4. Bear Valley


	5. Logan Valley

Idaho
	6. Newberry-Malheur

1. East Snake River Plain
	7. Yamsay Mountain

2. Central Snake River Plain
	8. Tenmile Butte

3. West Snake River Plain
	9. North Sheep Rock

4. Pocatello
	10. Jordan Valley

5. Blackfoot
	11. Drake Peak

6. Oneida
	

